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Novel Vitamin Compositions and a process for the 
manufacture thereof 



We, F. Hoffmann-La Roche & Co., 
Aktiengesellschaft, a Swiss Company of 
124 — 184 Grenzacherstrasse, Basle, Switzer- 
land, do hereby declare the invention, for 
which we. pray that a patent may be granted 
to us, and the method by which it is to be 
performed^ to be particularly described in 
and by the following statement: — 

This invention relates to vitamin composi- 
tions and a process for the manufacture there- 
of. More particularly, the invention is con- 
cerned with vitamin compositions containing 
ascorbic acid and a process for the manufac- 
ture thereof. These compositions contain a. 
high level of ascorbic acid and are useful for 
the production of high potency ascorbic acid 
tablets. 

Tablets which contain ascorbic acid as the 
active ingredient, as well as processes for pro- 
ducing such tablets, are well known. J^scochic 
acid, although crystalline or powdery in 
nature, c annot be com prpsspd into thr rahWs 
without the aid of certain adj uvants and ev- 
cipie nts. The quantity of adjuvants and 
excipients required in any particular instance 
will vary, depending upon the identity of the 
materials selected for use. Quite often, how- 
ever, the adjuvants and excipients will com- 
prise a major portion (for example 50% to 
80%) of the weight of the tablets. Such large 
quantities of excipients and adjuvants are 
needed to enhance the compressibility char- 
acteristics of the granulations and the 
stability, hardness and disintegration charac- 
teristics of the tablets. While the necessity of 
using large quantities of excipients and ad- 
juvants does not pose a problem which is 
particularly critical in the case of low potency 
ascorbic acid tablets, the problem is acute in 
the case of high potency ascorbic acid tablets. 
Since large quantities of adjuvants and ex- 
cipients are required to obtain tablets having 
completely satisfactory physical characteristics 
and since high potency tablets require the use 
of large quantities of ascorbic acid, the tablets 
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must necessarily be rather large. For obvious 
reasons, the consumer's acceptance of such 
tablets can be seriously affected. 

It has now been found in accordance with 
the present invention that when a mixture of 50 
from 85%, to 95% by w eight of ascorbic acid 
of a type hereinafter described and fr om 5% 
to^5% of a bin der comp rising a modified" 
Istarc h, a dextrin, a pregelatinized stajx h-or a 
mixture thereof (said binder being at least 55 
partially soluble in water) is _granulated with 
water, comminuted, dried and* subsequently 
admixed with a tabletting lubricant of the 
type conventionally used in pharmaceutical 
tabletting operations, there is obtained a com- 60 
position capable of being compressed direcdy 
into tablets which are relatively small in size 
and light in weight, which have outstanding 
physical characteristics and properties and 
which contain high levels of ascorbic acid. 65 

Accordingly, in one of its embodiments, 
the invention provides vitamin compositions 
comprising from 85%, to 95% of ascorbic 
acid of a type hereinafter defined and from 
5% to 15% 0 by weight of a binder compris- 70 
ing a modified starch, a dextrin, a pregelatin- 
ized starch or a mixture thereof (said binder 
being at least partially soluble in water). 

Ascorbic acid is commercially available in 
the form of unground crystals or powders. 75 
The ascorbic acid which is used in the pre- 
sent invention is in the form of unground 
crystals 18% to 40% by weight of which are 
retained on a 200 mesh screen and 60% to 
82-/1 by weight of which pass through a 200 80 
mesh screen. Preferably unground crystals 
21% by weight of which are retained 
on a 200 mesh screen and 79% by 
weight of which pass through a 200 
mesh screen are used. The expression "200 85 
mesh screen" denotes a screen having 200 
openings per linear inch. 

In general, any modified starch, dextrin or 
pregelatinized starch which is at least 
partially soluble in water can be employed 90 
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m the compositions of this invention. Such 
materials, which for convenience will be col- 
lectively referred to simply as binders, are 
commercially available from a variety of 
sources and under various trade names. Thus, 
for example, there can be used the pregelaiirj: 

^rch_ which i is marketed by the National 
-tarcn and Chemical Corooration under the 
trade name "INSTANT CLEARTEL" 
Furthermore, there can be used the pre- 
gelatinized corn starch marketed by the 
Hubinger Company under the trade name 
OK rRE-GEL". Other suitable bindSs 
are the pregelatinized food starch (refined 

INSTANT* r a 4 k T et ,! d U - Rder the trade name 
IN STAN T GEL", tne stable modified 

^oln C T Cl » T rK , eCed - under the trade name 
i j e ovv vlscosit V tapioca ripvrrin 

nxT^ 1 » u nd 5 r the trade name " CRYSTAL 
I the dptrinized corn srarrh marketed 
-inder the trade name " PURITY GLAZE " 
and the cold-water gelling pregelatinized food 
grade corn starch marketed under the trade 
designat.on 78—1215. The foregoing binders 
are aU available commercially ffom NaSoS 
Starch and Chemical Corporation. The n?e- 
ie^h mde r ^ how e v ^rUl £ _Bregi^^ 
.stargjLjaarketed bv C^Tp^^ n V n 
-^QOgr^he _trade name " AMITEI. " 

acid^T^T 5 coni P risin g ^e ascorbic 
acid and the binder are readily manufactured 
by mixing from 85% to 95% by weight of 
the ascorbic acid with from 5% to 15°/ bv 

niem_of the inven nonTfrom 87°/, to 92°7~hv 
^^^5E 3c»d are m £i wh &£ 
- g/a to 13/ n ., hy wnghr Of _lhebinder. The 

Snner wL granUate i m a conventional 
Tn 15 " SCd 35 the granulating 

ii e ^ antlt y employed is variable 
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obtam^d mmg i qn ^y_ QL ^ e 7^ r ^ 
equi vale n t r n -fTOm^IQ°2Zm~2 5 V »f V f 

achieved simply by mixing the" iquid granu- 

nd^bK W 4f thC mi f " re of ^ofbic acid 
™ S T t e S ranul ^ion thus obtained 

Si or Jo" - C thr ° Ugh 3 suitable 

IThL ,1 com mmuting machine, following 
"hich the ground product can be dried at an 
elevated temperature. After dryin? the 
granulation can be, and preferably is ground 
or comminuted once again Preferably rh? 
granulations which are ^odufed " re Com- 
prised of parades the sizes of which are d£ 
tnbuted approximately as follows 0 5°/ are 
retained on a 16 mesh screen, 17°/ are rl 
tamed on a 20 mesh screen, 37°/ are «£ n 5 
on a 40 mesh screen, 19% arelLfned Ta 
60 mesh screen 9% are retained on a 100 

S SIS T? ^ ^ thr °^ h a "» 
a, d !nn \ he ex P re ssions J6, 20, 40, 60 
aijdJO O mesh scree ns denote^cTeinfTIal^g 



destn-hM 61 ^? 3 ' eadie ^ the compositions 
Sf £f- • m ^ e P recedin g Paragraohs, after 

a5e caoaT o° 1 * bkttin « lubri ^ there " 
are capable of being compressed into high 

potency ascorbic acid tablets having outstand- 
ing S f rc P. erli « and characteristics 
and, accordingly, , n another of its aspects, 

prL-n" V T° n f Pr0 ^ deS - 3 ^m P0 3ition P com- 5 
from ng aD h o : t af ^ Said 0 ---- tcgeth or with 
lubricant. A A ° f a tabl - ttl ng 

In general, any tabietting lubricant which 
is conventionally employed in prcducn- 
pharmaceutical tablets can be used. Thus" 

stLT^d' ^ ; ablettin g l»bricam can be a 
stearic acid salt (i.e. a metallic stearate such 
as magnesium srearate or calcium stcarare) 
Alternatively, a wax-like material (for exam- 
ple, a saturated fatty acid, a mixture contain- 
ing two or more saturated fatty acids or a 
h^rogenated glyceride in admixture with a 
metallic stearate and/or titanium diowie) c»n 

n-LTu A1S °. Suitabk for usc » the 2bS 
ting lubricant is a mixture of 25 / bv weight 

and 75? hv SKara , re 35 calcium' steatite 

f?r J/ A u, y Weight ot ccrn starc h. The prc- 

fa£ d 7rt bIettm ^c lubricanc »■» mixturfof 
from 20% to 25% by weieht of calcium 

stearate frorn 20% to 25%^ by wei'htTf 
silicon d.oxide and from 50% to 60V bv 

is merely added to, and mixed with the 
granulation, following which the mixture can 
meth°odr ed lnt ° tabktS -nventional 

tion S is in h d iS ed h ? et0f ° re ' the P resen t inven- 
ascorhlr I -a' at L east , m P art ^ on th* use of 
S h Ivfi? m ^ f .° rm of u ^^und crys- 
tals having a particular particle size range 

m/ention is noleTvoVthT since it Divides 

? a hT^ SlU0 - S Whkh are compressible mo 
tablets using conventional techn-:qn £s and 

ar q e U r P ehS-elv The ^.^ich can be obtained 
bur nt 11 V 1 m S ' Ze and Iiebl in weight, 
ascorhV 6 ? an V inie c °ntain a hi s h level o 

»r7^L aCld \ F ? CXample ' in one of the 
preferred embodiments of the invention 
tablets are produced weighing 560 n^ to 575 

This fc , 5 n 0rl ,n m , lng 500 ^ 0f ascorb ^ a ^ d 
irnrh- ^° nt, L a , st to conventional 500 mg 

from 77n 3Cld t3b fe WhIch norm allv we^h 

lu£ • ^ S t0 L 740 m *- Th e tablets are of 

fectL V 112 ' ? C pr0blem of consumer re- 

?uS3E of nce the tabl ^ ts conrain sma »« 

quantities of inert materials (i.e excioients 

""produce 3 ^ thCy 3 ^ far Iess S 
2 a ' Moreover ) since tablets produced 

"eigm and smaller m size than tablets of 
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comparable potency produced by known 
methods, smaller and less expensive bottles 
are required in packaging, storage require- 
ments are minimized and shipping costs are ■ 
reduced. 

The following Examples, in which all parts 
are parts by weight unless otherwise stated, 
illustrate the invention: 

Example 1 
200 parts of ascorbic acid and 20 parts cf 
AMIJEL (a pregelatinized corn starch 
marketed by Corn Products Company) were 
charged into, a stainless steel mixer. The 
ascorbic acid used was in the form of un- 
ground crystals, 29% by weight of which 
were retained on a 200 mesh screen and 71% 
by weight of which passed through a 200 
mesh screen. The mixture of ascorbic acid 
and AA/1IJEL was then granulated using 
about 25 parts of distilled water. The wet 
granulation was passed through a Fitzpatrick 
mill, equipped with a No. 5 screen operating 
at low speed, with knives forward. The milled 
granulation was thereafter dried overnight at 
a temperature of about 40°C. The dry 
granulation was then passed through a Fitz- 
patrick mill, equipped with a No. 12 screen 
operating at medium speed, with knives for- 
ward. 

The granulation, produced as described in 
the preceding paragraph, was mixed with a 
mixture comprising 2 parts cf calcium 
stearate and 6 parts of corn starch. There- 
after, the mixture was compressed into tablets 
having a weight of 570 mg using a flat-faced, 
bevelled edged, scored punch. 

There were thus obtained tablets each 
weighing 570 mg and containing 500 mg cf 
ascorbic acid. The tablets had completely 
acceptable colour, hardness and disintegrating 
characteristics. 

Example 2 
(a) 500 parts- of ascorbic acid in the form 



of unground crystals 29% by weight of which 
were retained on a 200 mesh screen and 71% 45 
by weight of which passed through a 200 
mesh screen were admixed with 25 parts of 
AMIJEL. This mixture was granulated with 
distilled water in the manner described in 
Example 1, following which 5 parts of calcium 50 
stearate, 15 parts of corn starch and 5 parts 
of silicon dioxide were added thereto. The 
granulation was then compressed, as described 
in Example 1, into tablets having a weight 
of 550 mg, each containing 500 mg of ascorbic 55 
acid. 

The tablets thus obtained were found to 
possess outstanding colour, hardness and dis- 
integration characteristics. 

(b) The procedure described in part (a) of 60 
this Example was repeated using 500 parts 

of the ascorbic acid and 50 parts of AMIJEL. 
The ascorbic acid used was the same type as 
was used in part (a) of this example. The 
granulation was compressed into tablets hav- 65 
ing a weight of 575 mg, each containing 500 
mg of ascorbic acid. The tablets thus obtained 
were found to have outstanding colour, hard- 
ness and disintegration characteristics. 

(c) The procedure described in part (a) of 70 
this Example was repeated once again using 
500 parts of the ascorbic acid and 75 parts 

of AMIJEL. The ascorbic acid used was of 
the same type used in part (a). The granula- 
tion was compressed into tablets having a 75 
weight of 600 mg. The tablets thus obtained 
each contained 500 n\g of ascorbic acid and 
had outstanding colour, hardness and disin- 
tegration characteristics. 

Example 3 80 
By following the procedure described in 
Example 2 5 granulations were prepared using 
the following named ingredients in the 
quantities hereinafter indicated : 



Gran. 
No. 


Ascorbic 

Acid 
(Parts by 
weight) 


Binder 
(Parts 

by 
weight) 


Calcium 
Stearate 
(Parts by 
weight) 


Silicon 
Dioxide 
(Parts by 
weight) 


Corn 
Starch 
(Parts by 
weight) 


1 


500 


25 


5 


5 


15 


2 


500 


50 


5 


5 


15 


3 


500 


75 


5 


5 


15 


4 


500 


25 


5 


5 


15 


5 


500 


50 


5 


5 


15 


6 

i.. 


500 


75 

1 


5 


5 


15 
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The ascorbic acid used in each instance was 
in the form of unground crystals of a particle 
size such that 29% by weight thereof were, 
retained on a 200 mesh screen and 71% by 
weight thereof passed through a 200 mesh 
screen. In the case of Granulation Nos. 1, 2 
and 3, the binder employed was the cdd- 
water geliing pregelatinized food grade starch 
marketed under the designation National 
Starch 78—1215. In the case of Granulation 
Nos. 4, 5 and 6, the binder used was the low 
viscosity tapioca dextrin marketed under the 
trade name^ CRYSTAL GUM. 

Granulation Nos. 1 and 4 were compressed 



into tablets weighing 550 mg, Nos. 2 and 5 15 
into tablets weighing 575 mg and Nos. 3 
and 6 into tablets weighing 600 mg. 

In each instance there were obtained tablets 
each containing 500 mg of ascorbic acid and 
having outstanding colour, hardness and dis- 20 
integrating characteristics. 

Example 4 
Granulations were prepared by the method 
described in Example 2 using the following 
ingredients in the quantities hereinafter 25 
indicated : 



■- 

Gran. 
No. 


Ascorbic 

Acid 
(Parts by 
weight) 


Binder 
(Parts 

by 
weight) 


Calcium 
S tear ate 
(Parts by 
weight) 


Silicon 
Dioxide 
(Parts by 
weight) 


Corn 
Starch 
(Parts by 
weight) 


7 


500 


25 


5 


5 


15 


8 


500 


50 


5 


5 


15 


9 


. 500 


75 


5 


5 


15 


10 


500 


25 


5 


5 


15 


11 


500 


50 


5 


5 


15 


12 


500 

■ 


75 

1 


5 

1 


5 


15 

l 



The ascorbic acid used in each instance was 
in the form of unground crystals 29% by 

30 weight of the particles of which were retained 
on. a 200 mesh screen and 71% by weight of 
the particles of which passed through a 200 
mesh screen. In the case of Granulation Nos. 
7 y 8 and 9, the binder employed was the 

35 pregelatinized^ modified and stabilized waxy 
maize starch which is marketed under the 
trade name INSTANT CLEARJEL. In. the 
case of Granulation Nos. 10, 11 and 12, the 
binder employed was the pregelatinized food 

40 starch refined from tapioca which is marketed 
under the trade name INSTANT JEL. 



Granulation Nos 7 and 10 were compressed 
into tablets weighing 550 mg, Nos 8 and. IT 
into tablets weighing 575 mg and Nos 9 and 
12 into tablets weighing 600 mg. 

In each instance there were obtained tab- 
lets having outstanding colour, hardness and 
disintegration characteristics and each con- 
taining 500 mg of ascorbic acid. 

Example 5 
Granulations were prepared by the method 
described in Example 2 using the following 
named ingredients in the quantities herein- 
after indicated: 
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Gran. 
No. 


Ascorbic 

Acid 
(Parts by 
weight) 


Binder 
(Parts by 
weight) 


Calcium 
Stearate 
(Parts by 
weight) 


Silicon 
Dioxide 
(Parts bv 
weight) 


Corn 
Starch 
( Parts Viv 

weight) 


13 


500 


25 


5 


5 


15 


14 


500 


50 


5 


5 


15 


15 


500 


75 


5 


5 


15 


16 


500 


25 


5 


5 


15 


17 


500 


50 


5 


5 


15 


18 


500 


75 


5 


5 


15 
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The ascorbic acid used in each instance was 
comprised of unground crystals made up of 
particles 29% by weight of which were* re- 
tained on a 200 mesh screen and 71% by 
weight of which passed through a 200 mesh 
screen. In the case of Granulation Nos 13, 
14 and 15, the binder employed was the 
stable modified amylopectin which is mar- 
keted under the trade name KOSOL. In the 
case of Granulation Nos. 16; 17 and 18, the 
binder employed was the pregelatinized starch 
marketed by A. E. Stanley Manufacturing 
Company, Decatur, Illinois under the trade 
name ST A— RX 700. 

Granulation Nos. 13 and 16 were com- 
pressed into tablets weighing 550 mg, Nos. 
14 and 17 into tablets weighing 575 mg and 
Nos. 15 and 19 into tablets weighing 600 
mg. 

In each instance, there were obtained tab- 
lets having outstanding colour, hardness and 
disintegration characteristics and each con- 
taining 500 mg of ascorbic acid. 

WHAT WE CLAIM IS: — 

1) A vitamin composition comprising from 
85% to 95% by weight of ascorbic acid and 
from 5% to 15% by weight of a binder com- 
prising a modified starch, a dextrin, a pre- 
gelatinized starch or a mixture thereof; said 
ascorbic acid being in the form of unground 
crystals 18% to 40% by weight of which 
are retained on a 200 mesh screen and 60% 
to 82% by weight of which pass through a 
200 mesh screen and said binder being at 
least partially soluble in water. 

2) A composition as set forth in claim 1, 



wherein from 1.0% to 7.0% of a tabletting 
lubricant is also present. 

3) A composition as set forth in claim 2, 40 
wherein the tabletting lubricant is a mixture 

of calcium stearate and corn starch. 

4) A composition as set forth in claim 2, 
wherein the tabletting lubricant is a mixture 

of from 20% to 25% by weight of calcium 45 
stearate, from 20% to 25% by weight of 
silicon dioxide and from 50% to 60 % by 
weight of corn starch. - 

5) A composition as set forth in claim 2, 
claim 3 or claim 4 in the form of compressed 50 
tablets. 

6) A process for the manufacture of the 
compositions claimed in any one of the pre- 
ceding claims, which process comprises in- 
timately mixing from 85% to 95% by weight 55 
of ascorbic acid in the form of unground 
crystals 18% to 40 % by weight of which 

are retained on a 200 mesh screen and 60% 
to 82% by weight of which pass through a 
200 mesh screen with from 5% 0 to 15% by 60 
weight of a binder comprising a modified 
starch, a dextrin, a pregelatinized starch or a 
mixture thereof (said binder being at least 
partially soluble in water), granulating the 
resulting mixture with water, comminuting 65 
and drying the resulting granulation, and, if 
desired, adding a tabletting lubricant and, if 
further desired, compressing the resulting 
composition into tablets. 

W. D. WHITAKER, 
Patent Agent, 
for F. Hoffmann-La Roche & Co., 
Aktiengesellschaft. 
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